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m he most commonly reported coronary artery malforma-tion leading to sudden death in children and young ath-
etes is an anomalous coronary origin from the wrong aortic
inus, with or without a proximal course of the coronary
rtery between the aorta and the pulmonary artery. Although
he incidence is difficult to assess, there is a 0.17% incidence
n autopsy series (all variants included) and a 0.1 to 0.3% in
atheter-echo diagnostic series. There may be a regional vari-
tion. In a prospective study of 1950 consecutive patients
ndergoing coronary angiography, anomalous origin of the
ight coronary artery from the left aortic sinus was found in
.92% of cases, whereas the incidence of left coronary artery
rising from the right aortic sinus was 0.15%.1 In a study of
388 patients who had transthoracic echocardiographic ex-
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oi:10.1053/j.optechstcvs.2008.01.001mination of their proximal coronary anatomy as part of in-
ocent murmur investigation and evaluation of performance
tatus, four patients (0.2%) were found to have an anomalous
rigin of the coronary artery from the wrong sinus.2
Whatever the true prevalence, this lesion predisposes to
atal episodes of myocardial ischemia that may occur during
r shortly after strenuous exercise.3-5 Timely diagnosis re-
uires a high index of suspicion but is frequently impossible,
s the majority of patients with the anomaly are asymptom-
tic and thus do not seek medical attention. Therefore,
udden death is frequently the first manifestation, especially
n young athletes, with only 30% of patients reporting pro-
romal symptoms.5,6 Screening young adults before partici-
ation in competitive sports has been unsuccessful. Stress
esting is unreliable because of high false-positive and false-
egative results; echocardiogram, echocardiography, and
tress testing all lack predictive value.4,5 Finally, although the
ajor association of sudden death is with young athletes,
ases have also been reported in children under 1 year of age.
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36 T.R. KarlOperative Technique
Figure 1 Sudden death from myocardial ischemia has been observed most commonly with the left coronary artery
(LCA) from the right sinus but is also seen in the right coronary artery (RCA) from the left sinus, and LCA from the
noncoronary sinus.7 Several mechanisms have been proposed to explain the pathophysiology of acute myocardial
ischemia with anomalous coronary artery origin from the wrong sinus, including the following: (1) flap closure of the
slit-like opening of the coronary orifice; (2) acute (nonorthogonal) branching angle and kinking of the coronary artery
as it exits the aorta; (3) intramural segment of the proximal coronary artery; (4) compression of the intramural segment
by the aortic commissure; (5) compression of the coronary artery as it courses between the aorta and the pulmonary
artery, accentuated by exercise-related expansion of the pulmonary artery; (6) spasm of the coronary artery as the result
of endothelial injury.1,2 The only effective treatment for this problem is surgery, and various techniques have been
described, each having a role in selected cases.8-10 We present herein a universal surgical strategy that could be applied
for all variants of this disease, irrespective of coronary ostial configuration, proximity of aortic valve, or other features.
There is no risk to the aortic commissures or valve leaflets, and all of the pathophysiological mechanisms, as we
understand them, may be addressed. Ao  aorta; L  left; MPA  main pulmonary artery; N  non; R  right.
Coronary artery from the wrong Sinus of Valsalva 37Figure 2 Repair is performed through a median sternotomy. An autologous pericardial patch is procured during
opening and fixed in 0.2% glutaraldehyde for 5 minutes, followed by a 10-minute saline rinse. The patient is placed on
cardiopulmonary bypass using aortic and bicaval cannulation and a left ventricular vent and cooled to 32°C. The aorta
is clamped and the heart is arrested with aortic root cold blood cardioplegia, or with a combination of antegrade and
retrograde cardioplegia in cases known to have ostial stenosis. The aorta is transected. Beginning from the cut edge of
the aorta, an incision is made into the ostium of the anomalous coronary and extended into the coronary itself for about
1 cm, either stopping short of the bifurcation or continuing into the larger branch. A triangular patch of the glutaral-
dehyde-treated autologous pericardium is sutured into this incision to enlarge the diameter of the proximal coronary
artery trunk, creating an ostium of about 5 mm.11 The aortic anastomosis is completed, incorporating the base of the
triangular pericardial patch into the aortic anastomotic suture line. The heart is then deaired, and the cross-clamp is
removed. L  left; LCA  left coronary artery; R  right; RCA  right coronary artery.
38 T.R. KarlFigure 3 In patients in whom the anomalous coronary courses between the aorta and the pulmonary artery, the main
pulmonary artery is transected just proximally to its bifurcation. The incision is carried into the left pulmonary artery
branch. The main pulmonary artery is anastomosed to the left pulmonary artery. The defects at the bifurcation and in
the origin of the right pulmonary artery are closed with a second pericardial patch to avoid stenosis. The goal of this
translocation is to move the pulmonary artery away from the aorta, thereby reducing the chance for compression of the
anomalous coronary artery as it courses between the aorta and pulmonary artery.10 The patient is warmed fully and
weaned from cardiopulmonary bypass, usually with good contractility of both ventricles, unless ischemic injury has
occurred before operation. Ao  aorta; LCA  left coronary artery; MPA  main pulmonary artery.
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ur technique enlarges the slit-like ostium and augments the
iameter of the proximal coronary, while improving the
cute angulation at takeoff. The technique can be used even
hen there is a common origin of the two coronary arteries.
inally, the pulmonary artery translocation increases the an-
tomic space between the arterial trunks and eliminates the
isk of coronary artery compression. We have used this tech-
ique in seven patients (age 2 years to 52 years). One patient,
ho presented in cardiogenic shock, required temporary left
entricular assist device support postoperatively. All patients
re symptom free at a mean follow-up interval of 29 months
range, 4 to 85 months). Laminar flow through the new os-
ium was seen with color Doppler or two-dimensional echo
n all cases examined (6/7) and all patients in this study group
ave had normal echocardiogram stress echo, with no wall
otion defects. There have been no reoperations nor late
eaths, with all patients enjoying unrestricted activities.7
onclusions
n conclusion, in cases of anomalous coronary artery from the
rong aortic sinus, with a proximal course between the aorta
nd the pulmonary artery, the combination of coronary artery
ngioplasty and translocation of the pulmonary artery repre-
ents a physiologic repair strategy that effectively addresses all
he mechanisms that can generate ischemia. The technique is
imple and effective and has shown good midterm results.eferences
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